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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. P2003-028628, 
filed on May 6, 2003, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a shadow mask, and more particularly, to an 
organic electroluminescent device for fabricating a shadow mask. Although the present invention 
is suitable for a wide scope of applications, it is particularly suitable for minimizing shadows and 
uniformly depositing an organic compound, thereby fabricating a high-resolution organic 
electroluminescent device. 

Discussion of the Related Art 

[0003] An electroluminescent device is being viewed as a next generation flat display 
device for its characteristics of a wide viewing angle, a high aperture ratio, and a high 
chromaticity. More specifically, in an organic electroluminescent (EL) device, when an electric 
charge is injected into an organic luminescent layer formed between a hole injection electrode 
and an electron injection electrode, the electron and the hole are paired to each other generating 
an exciton, the excited state of which falls to a ground state, thereby emitting light. Thus, the 
organic electroluminescent device (ELD) can be operated at a lower voltage, as compared to 
other display devices. 
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[0004] Depending upon the driving method, the organic ELD can be classified into a 
passivation ELD and an active matrix ELD. The passivation ELD is formed of a transparent 
electrode on a transparent substrate, an organic luminescent layer on the transparent electrode, 
and a cathode electrode on the organic luminescent layer. The active matrix ELD is formed of a 
plurality of scan lines and data lines defining a pixel area on a substrate, a switching device 
electrically connecting the scan lines and the data lines and controlling the electroluminescent 
device, a transparent electrode (or anode) electrically connected to the switching device and 
formed in the pixel area on the substrate, an organic luminescent layer on the transparent 
electrode, and a metal electrode (or cathode) on the organic luminescent layer. Unlike the 
passivation ELD, the active matrix ELD further includes the switching device, which is a thin 
film transistor (TFT). 

[0005] FIG. 1 illustrates a cross-sectional view of a general organic electroluminescent 
device. Referring to FIG. 1, an indium-tin-oxide (ITO) electrode 12 is formed on the substrate 
1 1 in a striped form, and insulating layer patterns 15 and barrier ribs 16 are serially formed on 
the ITO electrode 12. In addition, an organic luminescent layer 13 is formed on the ITO 
electrode 12, and an anode electrode 14 is formed on the organic luminescent layer 13. Herein, 
the organic luminescent layer 13 is formed in the pixel area on the ITO electrode 12 by using a 
shadow mask. 

[0006] FIGs. 2A and 2B illustrate plane views of a related art shadow mask for 
fabricating an organic electroluminescent device. Referring to FIG. 2A, the related art shadow 
mask 20 includes a plurality of slots 21 . Each of the slots 21 acts as a pattern for depositing an 
organic luminescent substance and are aligned with the striped ITO electrodes 12. However, the 
shadow mask 20 is disadvantageous in that the shadow mask 20 can be easily deformed by stress. 
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The shadow mask 30 shown in FIG. 2B includes a plurality of bridges 32 formed between each 
slot 3 1 in order to prevent deformation caused by stress. 

[0007] The above-described related art shadow masks 20 and 30 result in shadows, as 
shown in the cross-sectional view of FIG. 3. In other words, the vertical cross- section of the 
shadow mask 20 and 30 interrupts organic compounds from being deposited on the ITO 
electrode 12, which is adjacent to the edge of each slot 21 and 31, thereby forming a dead area 
wherein the desired thickness of the organic compound is not deposited. For such reasons, it is 
difficult to fabricate a high-resolution electroluminescent device. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, the present invention is directed to an organic electroluminescent 
device for fabricating a shadow mask that substantially obviates one or more problems due to 
limitations and disadvantages of the related art. 

[0009] An object of the present invention is to provide an organic electroluminescent 
device for fabricating a shadow mask, which prevents a shadow caused by a step difference of 
the mask when depositing a luminescent layer of the organic electroluminescent device from 
occurring. 

[0010] Another object of the present invention is to provide an organic 
electroluminescent device for fabricating a shadow mask, which enables the luminescent layer to 
be uniformly deposited. 

[0011] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
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the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0012] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a shadow mask includes a 
plurality of striped slots aligned in one direction, the striped slots having a plurality of inclined 
surfaces formed on each side thereof. 

[0013] The shadow mask further includes a plurality of bridges dividing the striped slots 
in pixel units. The bridges have a plurality of inclined surfaces formed on each side thereof, and 
each of the inclined surfaces is formed on each side of each upper portion and lower portion of 
the bridges. 

[0014] The inclined surfaces formed on each side of each slot include an upper inclined 
surface formed on each side of an upper portion of each slot, and a lower inclined surface formed 
on each side of a lower portion of each slot. Herein, a surface area, a width, and a height of the 
upper inclined surface are each different from those of the lower inclined surface. 

[0015J In addition, a width of the upper portion of each slot is different from that of the 
lower portion of each slot. 

[0016] In another aspect of the present invention, a shadow mask includes a plurality of 
pattern holes aligned in one direction, the pattern holes having a plurality of inclined surfaces 
formed on each side thereof 

[0017] Each of the hole patterns has a shape and a size corresponding to a pixel region of 
the organic electroluminescent device. 

[0018] The inclined surfaces include an upper inclined surface formed on an upper 
portion of each hole pattern, and a lower inclined surface formed on a lower portion of each hole 
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pattern. Herein, a surface area, a width, and a height of the upper inclined surface are each 
different from those of the lower inclined surface. 

[0019] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiments of the invention and together with the description serve to explain the 

principle of the invention. In the drawings; 

[0021] FIG. 1 illustrates a cross-sectional view of a general organic electroluminescent 

device; 

[0022] FIGs. 2A and 2B illustrate plane views of a related art shadow mask for 
fabricating an organic electroluminescent device; 

[0023] FIG. 3 illustrates a method for depositing an organic compound by using the 
related art shadow mask; 

[0024] FIGs. 4A to 4F illustrate process steps of a method for depositing an organic 
compound by using a shadow mask according to the present invention; 

[0025] FIGs. 5A and 5B illustrate plane views of the shadow mask according to a first 
embodiment of the present invention; 

[0026] FIG. 6A illustrates a cross-sectional view taken along lone B-B' of FIG. 5A; 

[0027] FIG. 6B illustrates a cross-sectional view taken along line A-A' of FIG. 5A; 
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[0028] FIGs. 7A and 7B illustrate plane views of the shadow mask according to a second 
embodiment of the present invention; and 

[0029] FIGs. 8A and 8B illustrate plane views of the shadow mask according to a third 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0030] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0031] The method for fabricating an organic electroluminescent device according to the 
present invention will now be described with reference to the accompanying drawings. 

[0032] FIGs. 4A to 4F illustrate process steps of a method for depositing an organic 
compound by using a shadow mask according to the present invention. 

[0033] Referring to FIG. 4A, a thin film transistor 42 is formed on a glass substrate 41. 
The thin film transistor 42 includes source and drain areas, channel areas, a gate insulating layer, 
and gate electrodes. Subsequently, an interlayer dielectric 43 is formed on the gate insulating 
layer and the gate electrodes. Then, the interlayer dielectric 43 and the gate insulating layer are 
selectively etched to form a plurality of contact holes, so as to expose a predetermined portion of 
the upper surface of the source and drain areas. The contact holes are filled with metal so as to 
form a plurality of electrode lines 44, each connected to the source and drain areas. An 
insulating layer 45 can be further deposited on the interlayer dielectric 43 and the electrode lines 
44. 
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[0034] As shown in FIG. 4B, an insulating material is deposited on the interlayer 
dielectric 43 and the electrodes lines 44 by a spin-coating method, and a planarized insulating 
layer 46 is deposited thereon. Then, the planarized insulating layer 46 is hardened by a pre- 
baking process. Subsequently, the planarized insulating layer 46 is selectively removed so as to 
form a plurality of via holes 47, thereby exposing the electrode lines 44 connected to the drain 
area of the thin film transistor 42. 

[0035] Referring to FIG. 4C, a metal for forming a plurality of pixel electrodes 48 is 
deposited on the entire surface of the via holes 47 and the planarized insulating layer 47. Herein, 
when using a bottom-emission EL device, the metal layer is formed of a transparent material, 
such as ITO. Conversely, when using a top-emission EL device, the metal layer is formed of a 
substance with high reflexibility arid high work function. The metal layer deposited within the 
via holes 47 of the planarized insulating layer 47 is connected to the electrode line 44 at the 
bottom of the via holes 47. 

[0036] As shown in FIG. 4D, after depositing the insulating material on the entire 
surface, the insulating layer is selectively removed to form an insulating layer 49 at the 
remaining area excluding the pixel areas, more specifically, the boundary area between each 
pixel area. At this point, the insulating layer 49 is formed on a predetermined portion of the 
pixel electrode 48 and the planarized insulating layer 47. A counter electrode (not shown) 
electrically connected to a common electrode 5 1 may also be formed on the insulating layer 49. 

[0037] Subsequently, referring to FIG. 4E, an organic electroluminescent layer 50 is 
deposited on the pixel electrode 48 by using the shadow mask 170. The organic 
electroluminescent layer 50 is classified into a red (R) organic electroluminescent layer, a green 
(G) organic electroluminescent layer, and a blue (B) organic electroluminescent layer depending 
upon the emitted color. And, the R, G, and B electroluminescent layers are serially formed in the 
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corresponding pixel area. The electroluminescent layer 50 is deposited only in the pixel area. 
Herein, a hole injecting layer (not shown) and a hole transmitting layer (not shown), injecting 
and transmitting holes supplied from the pixel electrodes 48 into the organic electroluminescent 
layer 50, respectively, are formed on the lower surface of the organic electroluminescent layer 50. 
And, an electron injecting layer (not shown) and an electron transmitting layer (not shown), 
injecting and transmitting electrons supplied from. the common electrode 51, respectively, are 
formed on the upper surface of the organic electroluminescent layer 50. 

[0038] Furthermore, as shown in FIG. 4F, a common electrode 51 is formed on the 
organic electroluminescent layer 50 and the insulating layer 49. Since the common electrode 51 
is electrically connected to the counter electrode, the electric current flowing through the 
common electrode 5 1 is then sent to the counter electrode having a low resistance. Although it is 
not shown in the drawings, a passivation layer (not shown) is formed on the organic 
electroluminescent layer 50 so as to protect the layer from oxygen or humidity. Also, a 
protective cap is formed by using a sealant and a transparent substrate. 

[0039] The shadow mask used to fabricate the organic electroluminescent layer 50 will 
now be described as follows. 

First embodiment 

[0040] FIGs. 5A and 5B illustrate plane views of the shadow mask according to a first 
embodiment of the present invention, wherein FIG. 5A illustrates the upper surface of the 
shadow mask 170 and FIG. 5B illustrates the lower surface thereof. 

[0041] Referring to FIGs. 5 A and 5B, the shadow mask 170 includes a plurality of 
striped slots aligned in one direction, and also includes an inclined surface 150 and 151 on each 



9 



side of the striped slots. A plurality of bridges 140 each divides the striped slots into pixel units. 
And, the divided slots 130 are aligned in an x-direction (row) and a y-direction (column). 

[0042] FIG. 6A illustrates a method for depositing an organic compound on the substrate 
or the pixel electrode 48 by using the shadow mask 170. As shown in FIG. 6A, the shadow mask 
170 has a plurality of inclined surfaces 150 and 151 around the slots 130. More specifically, an 
upper inclined surface 150 and a lower inclined surface 151 are respectively formed on the upper 
portion and the lower portion of the shadow mask 170 at each side of the slots 130. The surface 
area, the width (dl), and the height of the upper inclined surface 150 are different from those of 
the lower inclined surface 151. With respect to the surface area, width, and height, the upper 
inclined surface 150 is larger than the lower inclined surface 151. Also, the width of the upper 
slots 130 is larger than that of the lower slots 130. The above-described upper and lower 
inclined surfaces 150 and 151 can be formed by a wet-etching method. 

[0043] Referring to FIG. 6B, a plurality of inclined surfaces are formed on each side of 
the bridges 140. The inclined surfaces are formed on the upper and lower portions of each side 
of the bridges. The thickness of the bridge 140 is formed thinner than that of the area of the 
shadow mask 170 area having no inclined surface 150 and 151. 

[0044] As described above, the shadow mask 170 according to the present invention can 
minimize shadows from occurring upon deposition of the organic compound, due to the inclined 
surfaces formed around the slots 130. Thus, the dead area is reduced, and the active area is 
increased. 
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Second embodiment 

[0045] FIGs. 7A and 7B illustrate plane views of the shadow mask according to a second 
embodiment of the present invention, wherein FIG. 7A illustrates the upper surface of the 
shadow mask 270 and FIG. 7B illustrates the lower surface thereof. 

[0046] Referring to FIGs. 7A and 7B, the shadow mask 270 includes a plurality of 
striped slots aligned in one direction, and also includes an inclined surface 250 and 251 on each 
side of the striped slots. A plurality of bridges 240 each divides the striped slots into pixel units. 
However, the alignment of the divided slots 230 is different from that of the first embodiment. 
More specifically, the slot 230 of an odd-numbered column and the slot 230 of the even- 
numbered column are aligned differently from one another. With the exception of the alignment 
of the slots 230, the second embodiment has the same structure as that of the first embodiment of 
the present invention. 

Third embodiment 

[0047] FIGs. 8A and 8B illustrate plane views of the shadow mask according to a third 
embodiment of the present invention, wherein FIG. 8A illustrates the upper surface of the 
shadow mask 370 and FIG. 8B illustrates the lower surface thereof. 

[0048] Referring to FIGs. 8A and 8B, the shadow mask 370 includes a plurality of hole 
patterns 330 aligned in one direction. The shape and size of each hole pattern 330 corresponds to 
the pixel area of the organic electroluminescent device. Depending upon the shape of the pixel 
area, the shape of the hole patterns 330 can be formed either in a circle or in a polygonal shape. 

[0049] A plurality of inclined surfaces 350 and 351 are formed in the shadow mask 370 
area surrounding the hole pattern 330. More specifically, an upper inclined surface 350 and a 
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lower inclined surface 351 are respectively formed on the upper portion and the lower portion of 
the shadow mask 370. 

[0050] The surface area, the width (dl), and the height of the upper inclined surface 350 
are different from those of the lower inclined surface 351. With respect to the surface area, 
width, and height, the upper inclined surface 350 is larger than the lower inclined surface 351. 
Also, the widths of the upper hole patterns 330 and the lower hole patterns 330, in other words, 
the upper width is larger than the lower width. 

[0051] In the shadow mask according to the present invention, inclined surfaces are 
formed around the slots and the hole patterns, thereby minimizing shadows and allowing the 
organic compound to be uniformly deposited on the substrate or the pixel electrode. Thus, an 
accurate organic electroluminescent layer pattern can be formed, so as to fabricate and produce a 
high-resolution organic electroluminescent device. 

[0052] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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